Functional expression and characterization of the myrosinase MYR1 from Brassica napus in Saccharomyces cerevisiae.
Myrosinases are thioglucosidases that hydrolyze the natural plant products glucosinolates. We have expressed the myrosinase MYR1 from Brassica napus in Saccharomyces cerevisiae. The recombinant myrosinase was enzymatically active which shows that the MYR1, which in the plant is complex bound with myrosinase-binding proteins and myrosinase-associated proteins, is functional in its free form. Characterization of the recombinant MYR1 with respect to pH optimum, substrate specificity, activation by ascorbic acid, and inhibitors showed similar characteristics as previously observed for other plant myrosinases. The indolizidine alkaloid castanospermine, an inhibitor of O-glycosidases, inhibited the hydrolysis of p-hydroxybenzylglucosinolate with a K(i) value of 0.3 microM and 2-deoxy-2-fluoroglucotropaeolin, a specific inhibitor of thioglucosidases, inhibited the enzyme with a K(i) value of 1 mM. The expression of the myrosinase in yeast was transient and the growth of the yeast cells was significantly reduced during the period of expression of the myrosinase. Immunoblot analysis showed that the highest level of expression of MYR1 was obtained 24 h after induction with galactose. The amount of myrosinase protein correlated with the level of enzyme activity. The transient expression of myrosinase indicates that myrosinase is toxic to the cells. This is the first report on successful heterologous expression of a myrosinase and provides an important tool for, e.g., further characterization of myrosinase by site-directed mutagenesis and for studying the interaction between myrosinase and myrosinase-binding proteins, myrosinase-associated proteins, and epithiospecifier proteins.